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Radial averaging
To assess the average intensity of P3HT and PCBM diffraction rings, radial averaging was used ( Figure S1 ). As a first step, a circle was fitted to the P3HT ring to find the center of the electron beam. Thereafter, a mask was fitted over the beam stop, and the remaining ring was radially averaged to create a 2D diffraction graph. Figure S1 On the left, a ring is fitted over the P3HT diffraction ring to locate the center of the beam. On the right, the image is shown after a mask was fitted over the beam stop.
To calculate the critical dose, where the initial intensity is decrease by a factor of e, exponential decay functions were fitted to the data, by a least squares method. From these exponential decay functions, the critical dose was calculated. For the PCBM data in cryogenic conditions, a linear fit was used.
S3
2. Calculating displacement using silver particles embedded in the P3HT:PCBM thin film Figure S2 a) The movement of silver particles as a function of accumulated dose. b) The displacement of 13 silver particles as a function of accumulated dose. c) The displacement calculated by the cross correlation method and the silver particle method. Images were acquired at a dose rate of 10 e/Å 2 .
Silver particles were added to the P3HT:PCBM solution before spin−coating. Tracking these particles as a function of accumulated dose shows particle movement towards the center of the image, as seen in Figure S2aa , indicating shrinkage. The displacement of every particle is shown in Figure S2b , and can be compared to the cross correlation method in Figure S2c . The relative shrinkage in the cross correlation method (0.89 ± 0.14%) is larger than the relative shrinkage using the silver particles (0.78 ± 0.14%), but both values fall within the standard deviation indicating no significant differences. 0.995 188 ± 1 Table S1 Exponential decay parameters for the P3HT intensity decay and the resulting critical dose for 6 different samples, changing dose rate, temperature and sample preparation. 0.996 766 ± 6 Table S2 Exponential decay parameters for the PCBM intensity decay and the resulting critical dose for 6 different samples, changing dose rate, temperature and sample preparation.
Results for PCBM
y =exp(x/a) a Adj. R
Calculating the significance of the sample preparation effect
The exponential decay fitted to the P3HT decay in cryogenic conditions was used to find the significance of the difference between the two fits. 
29.47
Table S3 Parameters calculated to assess the significant difference between the P3HT intensity decay at cryogenic conditions, with and without water and oxygen being present
Calculating the cut-off between two regimes for the normalized cross correlation coefficient
To calculate the cut-off between two regimes in the normalized cross correlation coefficient plots, linear equations were fitted to the data between 0 to 50 e/Å 2 and between 750 to 1000 e/Å 2 .
With these two equations, the intersect was calculated. Table S6 The intersect between the linear fits calculated in Table S4 and Table S5 to calculate the cut-off between the two damage regimes.
Figure S3
The decrease of NCCC as a function of accumulated dose for the CF/RT/10 sample. Linear fits to the first and second regime are included in red and blue, respectively.
Calculating the critical dose for imaging
The critical dose for imaging at room temperature was calculated by fitting an exponential decay function to the decrease in normalized cross correlation coefficient, starting at an accumulated dose of 750 e/Å 2 . The value were the initial normalized cross correlation coefficient reduced with a factor e was taken to be the critical dose for imaging. Table S8 shows the increase in intensity ratio of an illuminated and non-illuminated area, before and after the dose series were acquired. Overall, an increase in intensity is noticed at both temperatures and for both sample preparation method. However, the overall effect is insignificant. Since the relative shrinkage or expansion is again very small, it will not significantly affect the average intensity. Especially at cryogenic conditions, where the sample expands, a significant effect would be expected, since mass loss will increase the intensity as well. Apparently, the overall effect of mass loss is not strong enough to have an effect on the overall intensity, at the accumulated doses reached in these experiments.
Intensity changes in imaging mode
CF/RT/10 DS/RT/10 CF/Cryo/10 DS/Cryo/10 Intensity increase (%) 0.16 ± 2.6 0.48 ± 2.9 0.40 ± 2.7 0.64 ± 3.6 Table S8 The relative increase in intensity ratio between an illuminated and a non-illuminated area before and after imaging at 10 e/Å 
